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PREFACE 


This instruction manual is concerned with installation, operation, and troubleshooting 
procedures for the Toshiba VT 130G1 general purpose inverter. The 460V model 
VT130G1 is a sinusoidal wave, pulse width modulated (P.W.M.), controlled voltage 
inverter with sizes available from 1 to 30 horsepower. 


The 460V VT130G1 may be combined with a general purpose induction motor to con- 

stitute a reliable variable speed drive system. A few of the advantages are: easy opera- 
tion, automatic control capability, reversing, high efficiency, and energy savings. Before 
using your VT130G1, carefully read this manual and observe all precautions to ensure 

long trouble free service of your inverter. 


The main body of this manual covers the Toshiba power unit only. This is a wall 
mounted NEMA | unit which will drive an A.C. motor at variable speeds. It does not 
include recommended peripheral equipment such as, input circuit breaker, input con- 
tactor, motor overload relay, etc. For standard built-up package units with peripheral 
equipment, please refer to Addendum No. 1. 
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Section 1 
INITIAL INSPECTION 


Upon receipt of your VT130G1, a careful inspection for shipping damage should be 
made. After uncrating, check: 


1. Whether there are any parts which might be loose, broken or separated. 


2. Whether the rated capacity shown on the nameplate is the same as specified on 
your order. 


Periodically check the operating inverter for cleanliness. Keep the cooling heatsink free 
of debris. Check connections (with power off) for tightness. Proper maintenance and 
operation will allow the inverter to give long troublefree service. 

Storage 

If the inverter is stored, it should be kept in a clean dry location free of temperature 
extremes. Storage for longer than six months without power requires reconditioning of 


the filter capacitor: 


1. Apply bus voltage for a few seconds and check capacitor temperatures. 


WARNING 


Be sure charge light is out before touching any component. 


2. Repeat Step 1 several times monitoring capacitor temperatures. If a capacitor gets 
warm, allow it to cool before repeating. 


3. Capacitors are reconditioned when a constant bus voltage causes no heating. 
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Section 2 
STANDARD SPECIFICATIONS 


The standard specifications are shown in Table 1. If there are any special specifica- 
tions with your order, they will be described separately. 


TABLE 1 - STANDARD SPECIFICATIONS (G1 SERIES) 


Applicable Motor Power 
(HP) MAX. 1 7.5 
wow ri [wi | [eos [oo [ow [we | | ae |e 
weiom oounes) | se | v0 | ve | mo | m0 [oss | ae | a2 | 7 | 106 


nose! | ower aosno [oro [oe oor | este ors0| wo 510 | ans | 2510 | a0 
an 
Ratings 


Voltage Frequency 3-phase, 460V, 60 HZ 


Allowable variation Voltage +10% frequency + 2HZ 


Control system Sinusoidal wave PWM control 


Frequency accuracy +0.5% of highest frequency (at 25°C + 10°C) 


Control 
Specifi- Voltage/Frequency Sto 60 HZ: V/F constant 
cations | ‘atio 60 to 80 HZ: V constant 


150% for 60 seconds; 110% continuous 

Deceleration Time deceleration individually adjustable) 
fewing | evanemnamy 
ea 


Upper and lower 
speed limits Upper and lower speed setting limits are adjustable 


Operating 
| Function 
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Section 2 


Protection Stall prevention, overcurrent protection, shortcircuit 
protection, overvoltage protection, undervoltage 
protection, momentary power failure protection, and 
input fuse protection. 

Fault detection Fault relay form-C contacts (250 VAC 1A resistive). 
The relay will engage when overcurrent, shortcircuit, 

Protecting overvoltage, or undervoitage is detected. 
Functions (Reset manually or remote via a 1A contact) 


Display - CHG. LED to indicate charge on bus. 
-3 digit, 7 segment digital display. 
OC indicates overcurrent 
OP indicates overvoltage 
UP indicates undervoitage 
OH indicates overtemperature 


Location Indoor NEMA 1 Enclosure. 


Ammbienti.}| sectowe: sembeger se 
Conditions 
Relative Humidity Less than 90%, non condensing 
Vibration Less than 0.5 G 


Instruments installed on cover Digital frequency meter, speed setting potentiometer 
(3 K ohms,03W), RUN-STOP switch. 
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Section 3 
PRINCIPLES OF OPERATION/APPLICATIONS 


Most A.C. induction motors in the past have been limited to fixed speeds. The Toshiba 
motor drive provides a simulated (PW.M.) A.C. that varies the speed of the motor. 
Toshiba’s giant transistor (G-TR) is used with a microprocessor controlled regulator to 
accomplish the conversion. 


Motor speed ratings usually show the motor base speed at 60 HZ operation. Slower 
speeds (below base speed) are produced by reducing both the voltage and the fre- 
quency of the output. 


% MOTOR 
Figure 3-1 shows the voltage vary- VOLTAGE 
ing with the frequency until base  '* 
speed (60 HZ) is reached. Above 
base speed, the voltage remains 
constant. 

50% 


0.5 30 60 
HERTZ 


FIGURE 3-1 


PW.M. (Pulse Width Modulated) inverters change the incoming power to D.C. and then 
pulse the D.C. into the motor leads to simulate A.C. Figure 3-2 shows a representation of 
the Toshiba output voltage waveform. 


An A.C. waveform is super- 


imposed on the pulse wave 
for illustration. 


FIGURE 3-2 
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Section 3 


Figure 3-3 is divided into three parts; the MAIN CIRCUIT which handles the input and 
output power, the REGULATOR BOARD which senses input information to direct the 
power transistors (GTR), and the optional REGENERATIVE POWER DISCHARGE UNIT 
(D.B. unit). 


Figure 3-3 shows a block diagram of the VT130G1 schematic. 
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Section 3 


A. Main Circuit 


OUTPUT 
Ac 
TO 

MOTOR 


FIGURE 3-4 


Incoming 3 phase A.C. line voltage is rectified to a 650V D.C. bus by the 
diodes in the full wave rectifier. 


Input line fuses protect the main circuit from fault currents. (7.5 HP and above) 


When the input is first energized, contactors MS1 working with resistor R1, pro- 
vide a slow charge to filtering capacitors C1. A red LED (light emitting diode) 
on the base drive board turns on to indicate voltage on the bus. 


A Hall-Effect D.C. current transformer (HCT) monitors bus current for the 
regulator board. 


Output to the motor is obtained by switching the D.C. bus with the transistor 
(GTR) inverter. G-TR control comes from the regulator board through the base 
amplifiers. 


Pulse width is decreased for lower RMS voltage and increased for higher 
voltage. Lower frequencies have a greater number of pulses in one cycle. As 
the frequency increases, the microprocessor selects the optimum number of 
pulses per waveform. 


Switching of the transistors is controlled by the regulator board. 
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Section 3 


Output waveforms are illustrated in Figure 3-5. 


Output 


FIGURE 3-5 


Proper 120° phase shift between output leads stays constant over the entire frequency 
range. Typical motor voltage and current at 60 hertz (full load) is shown on Figure 3-6. 
Note that although the voltage is in pulses, the current waveform is near sinusoidal. 
Voltage is ieading current, typical in induction motors. 
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Section 3 


B. Regulator Board 


Wiring diagrams at the end of this manual show a block diagram of regulator board 
functions and adjustments. 


The regulator board accepts operator information and outputs base signals to control 
the G-TR’s. Refer to the wiring diagrams pages 14 and 15 for the following descriptions. 


The operator speed pot. (frequency setting signal) is connected to CRF, REF, and OV. 
0 to 12V DC at REF controls full range output of the inverter. 


A 4 to 20mA signal can be connected at IRF and OV. A contact opening the CRF wire 
of the speed pot. will automatically switch to this current reference. The cover mounted 
speed pot. comes standard with this switch. 


ST (start), F (forward), and R (reverse) connected to COM controls the start/stop func- 
tion and direction of inverter output. 


Fault relay (contacts at FLA, FLB, and FLC) latches on if a fault occurs. Pressing the reset 
button or remotely resetting will reset the relay. (Remote reset use term. RST to COM) 


A low speed relay may be used to detect inverter speed belowo5 HZ. (option) 


Factory adjustment provides 0.5 to 80 HZ operation. Moving jumper J3 from the 60 
HZ to the 50 HZ position automatically changes maximum output to 67 HZ. Fre- 
quency range is adjustable from 0.5 HZ to 80 HZ with 1F jumpered at J2. Jumping 2F 
at J2 raises output frequency to 160 HZ and 4F at J2 raises output frequency to 320 
HZ. Note that adjustments or changes in output frequency may require readjustment 
of remote frequency meter and V/HZ. 


The current detector monitors bus current from the HCT. If bus current rises to 163%, 
stall prevention circuitry phases back both voltage and frequency until the current 
decreases. 190% current shuts the G-TR base drive off until current decreases. 240% 
current turns base drive off and latches the fault relay and OC overcurrent display. 


Bus voltage is monitored on the base drive board. Fast deceleration rates can cause 
the bus voltage to rise when absorbing energy from the motor. If the bus voltage rises 
to 750V (650V normal), deceleration time is lengthened regardless of setting. At 800V, 
the inverter shuts down to protect filter capacitors C1 and G-TRs from damage and 
latches fault relay and OV display. 


The microprocessor (CPU) develops base signals which are isolated and amplified by 
the base driver circuit. Transformer T1 provides isolated low voltage A.C. which is rec- 
tified and filtered for the base driver amplifiers. 
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Section 3 


Applications 


VT130G1 provides a high quality output voltage and current, but it is not a perfect sine wave. 
Therefore some increase in motor temperature, noise, and vibration may be noticed. 


Special considerations must be taken when applying an inverter to an existing motor. At 
slower speeds, cooling is not effective due to reduced fan RPM. FULL LOAD torque at slow 
speeds may damage the motor due to overheating. In situations where the load requires 
high torque at slow speeds, the motor may require replacement with a large frame size 
for heat dissipation. 


Figure 3-7 shows a curve plotting acceptable torque vs. speed. 
% MOTOR 

Note that for a safety margin, the torque 

curve shows no more than 90% 

motor rated torque at any speed. 

If torque requirements at slow 

speeds continuously exceed levels 

shown in Figure 3-7, a larger motor 

can be substituted. 


OOS SMe ee ee ne ee ee ae ee oe ee ae 


50% SAFE OPERATION 


0.5 30 60 HERTZ 


FIGURE 3-7 


Fixed speed machinery may not run properly at available speed ranges. Operation above 
60 HZ may damage bearings or rotating parts. Slow speeds may provide insufficient lubrica- 
tion on oil filled gear boxes or speed reducers. Manufacturer specifications may need to 
be consulted. 


The above precautions should be looked at carefully to prevent any problems. It is most 


often the case, however, that the motor or motors on a variable speed application can be 
directly applied to the VT130G1. 
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Section 4 
INSTALLATION 


(INVERTER MUST BE INSTALLED IN VERTICAL POSITION) 


1. 


The ambient temperature must be between —10°C and 40°C (18 to 104 degrees 
Farenheit). If the inverter is installed inside a self-contained panel or a large con- 
trol panel, there must be proper ventilation to keep the temperature between 
—10°C and 40°C. 


If the ambient temperature exceeds 40°C, it is necessary to remove the upper 
and lower covers and the front cover. (When the inverter is installed inside an in- 
dependent panel or a control panel, remove the covers for adequate ventilation.) 
This will improve ventilation and allow the ambient temperature rise up to 50°C, 
(122°F). However, this reduces the strength of the side panel and therefore, the 
operation panel should be left in place. (In lieu of the standard operation panel a 
reinforcement bar can be used.) 


Refer to page 70 for cover removal and reinforcement bar installation. 


It is necessary for proper inverter operation to avoid high temperatures, humidity, 
dust, or metal particles. 


Corrosive gas and/or liquids must be avoided. 


Install in an area where there is no vibration or noise from other electrical equip- 
ment and where maintenance can be performed easily. 


PLEDGES LT POS bE Lt bd 21 DH 
10 cm 
or more 


5 cm 
or more 


5 cm 


or more 
Inverter 


10 cm 
or more 
Installing 


FIGURE 4-1 


11 


: . Der ae: se) 
’ tea ¥ i 
nee» a A) a Lee, 
: 4 Wy = i = i 
Bee 7 7 a ae ae 


" noltos2 ne 


_ (MOITIEOT JAQITASY wi OBUATeH! 2a TEYA 
bee ange bOt oF BT) DO} ber DOT bended ed teum Jwiavegmst Ineidets 
"59 @gis! § 10 fengq bentathoo-lee # bien bolleian? Y witteven oc 1 UiereS 

‘Neewed 1uiawonul ot ask of Hoidallinny WQorg od aan arett iecveny fou 
OS bas SOP 57 


’ 


. aR wl! evore: of yiaheaden a PT Orme abeapke onisreomel ineicima arty I : 

(70 16 Died beletent ei veneyal ar neil) 1evos mover) onw wevoR vot baa 
treapeliiesy atsupeds iol aveved OR wore’ ieciag, WURED & 16 Ae hw 

- °5é oF qu oeh ewiereqmet inaidme ort walls Sai erSianlitnay ayo anni Iie oy. 

ony aiuimed? bee ‘anny edie sri to-rlignete edt eogunes, GB reveal ase 


& lbheg POUMegS Krabasle eM) te wv ni). apeig nt fal ad asanta igeag (ola eae’ 4 
(beau at neared Inathenataiay a 

‘OVSISiIMn Ved remTiacvantas, bre patie wivoa it OF enag at wari 

‘HOTU ,2awiersonel foil SiovEe Oo m a) © sun ven ouni wag 1 vis sao 2 Ht 


seinined nisi 1G} Jeu 7 


bebiovs ad fev — WibAs “ou view 


Givoe 1s)\ Waele wrth mov seller rola div en 2) Sart) qe sow As ni Nolet 
vtiese Sennehe? od nso wonanwnieeeronw bas ined 


s 


son oa 1 7 , - 


fe's ipnteeerereeent v Ws le 


_ 's A purge suppressor muet te connected across the #actauon cai af ane ‘Meee 
=, magnetic canentor (MC) when used. Recommended surge suppt @sror! MAROON 
at ‘Btectronics OCA-10A28 for RG type, .tut, 4007, satialcteab! 3 . 


& 


ve 


oh 
4 
i 


i. Grounding wite gre el termina & musi bes 3.5 pemn2 of growers tals eavEM:, 


rf 


a Haley the canal Supply voltage to the — power input einen , ) a 
7 an Uae sriatded, ‘twigied wires tay rae connections oi wowed selarenne signes 
7 (CRP. REP IRE CV) ane ofeg rome meter signsis ira a, Wi, CM, Ov}. 


— 


on % > ee a 06 f A meter ee eequeney and current meter A ap K ohne vartieple 


a  Aesstor % netded forte ammeter sogle Colincation. 

2 

be ” ‘Canned liner F (tocward) or M (reverse) termined 10 ST * vortriinial itech he 
oes P ORUNISTOP ewitcn. ti there are-two input signals from both F and A, (horward) 
; “gommane wit override the reverse. The DRIVE-SY¥! (AUN- STOP) | on ‘ith *oarapor 
- pare! is.coehrected to F (lorward], tharelore to neriorm reverse operation w' whout 
= Switgthiryg, two of the output terrninal conmuactions {U. V, and We) must be inter 
ghanged. WF floranred) or (reverse) ie Yo bo controled externally, ewitenh the 
‘ DRIVE-SW lead on » eee praise between * ore ara) aad & Bail 


\ 7 
: es 


=A: 


a 


¥ 


} When. the ‘stanttard integia Qoeration pene! it Inchxted an? also a “puenote ‘ppe/arnrs” 


| glation is lowe used, the trequency reteranes Bignads ftom the intsgeal operation: 
| panol ard the reqrote Yperation panel grenot be ised ut the ame time. In auch 
fa > eC a vane eontrals, of install 4 dageitrerache, Switch. 

: 4 % 
input signal ie not isolated In ine in enter co circuit ) 
Agemmnanewithd nick be etre _ 1@ probavrers tan 


a aA 
a 


| te a 
arte | at a yrs: mtb 


Section 5 
WIRING 


Refer to Figures 5-1 and 5-2, Standard Connection Diagram, Table 2, Standard Wire 
Size, and Table 3, Inverter Rating Chart and use the following instructions. When wiring 
the unit, the front cover of the inverter must be removed. The method of front cover 
removal is shown on page 68. 


1. Be careful not to apply commercial voltage to output terminals (U, V, or W). This 
will damage the unit. 


2. A surge suppressor must be connected across the excitation coil of the electro- 
magnetic contactor (MC) when used. Recommended surge suppressor: MARCON 
Electronics DCR-10A25 (or RC type, .1uf, 400V, 5009, %W). 


3. Grounding wire size at terminal E must be 3.5 mm2 or greater (#10 gauge). 
4. Match the power supply voltage to the control power input terminals. 


5. Use shielded, twisted wires for external connections of speed reference signals 
(CRF, REF, IRF, OV) and also remote meter signals (FM, CM, OV). 


6. Use a DC 1 mA meter for frequency and current meter. A 20 K ohms variable 
resistor is needed for the ammeter scale calibration. 


7. Connect either F (forward) or R (reverse) terminal to ST terminal through the 
RUN/STOP switch. If there are two input signals from both F and R, F (forward) 
command will override the reverse. The DRIVE-SW (RUN-STOP) on the operation 
panel is connected to F (forward), therefore to perform reverse operation without 
switching, two of the output terminal connections (U, V, and W) must be inter- 
changed. If F (forward) or R (reverse) is to be controlled externally, switch the 
DRIVE-SW lead on the operation panel between F (forward) and R (reverse). 


8. When the standard integral operation panel is included and also a remote operators 
station is to be used, the frequency reference signals from the integral operation 
panel and the remote operation panel cannot be used at the same time. In such 
case, disconnect the operation panel controls, or install a local/remote switch. 


9. The 4 to 20 mA current input signal is not isolated in the inverter control circuit. 
Toshiba recommends that signal common not be grounded since noise problems 
may result. 

10. CAUTION: 

If auziliary contacts of the Main Contactor are not used, an external jumper must be 
installed between EC1 and EC2, connect control power to the secondary of the input 
contactor MC. Lost of input power will cause the FREQ/Fault display to go blank. Do 
Not install a jumper between ST and COM on power units 7.5HP and above. This will 
permanently damage soft charge circuitry if EC1 and EC2 have not been wired in 
accordance with the Instruction Manual. 
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Section 5 
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STS 
@ 
| MC 
ee NOTE: IF MC is 
not used, jumper 
must be installed 
REEERENCE rt OV Re oe co. 
EME 3 ay yi, ras 
| ‘ RESET REMOTE RESET 
i | FREQ ADJ pay F RST | F 
REMOTE (am) @y ef ARH 
RAE eS 7 ~ (RHEOSTAT) ere ENER TED COWECE 4 
N 
x AEM/XL.7RH)=— RH ORH_—10RH | OST Slay 
1 
YR aoe 
ACCHMEOECEE UUN FUL OH 
NOTE: ITEMS IN BOX SUPPLIED t 
YE BY TOSHIBA. ITEMS OUTSIDE BOX pote ae ee ag 
Gio {| SUPPLIED BY CUSTOMER UNLESS 
L ORDERED FROM TOSHIBA eee 
NOTES 


(1) Remote Frequency Meter 

(2) Maximum capacity is 30VA. Only one 
contactor for 5.5 KVA load can be 
connected to terminal A11.5 and 711.5 


FIGURE §-1 1.5~5.5KVA Standard Connection Diagram 
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a G1 SERIES 
Regenerated Power 
C5 7 “ete & a) Discharge Unit 
P24v OPTION 
t 
; | THERMOSTAT 
t R t 
— 7 OH 
—— a rs _ Saiamaccneien | ae = ek tote 7 
INPUT POWER MCCB mc [ PA PB Th-Ry : SPEED 
—H 0 t 
460 V - 60 Hz or ! OPTION 
. o=nef) 1 1 
i 
i 


CHARGE 


i] 

1 

DISPLAY LEO TGPIFI 

CAUTION Controi 9 @ 
READ WIRING Power AC-TG TGNING ; 
NOTE #10 ON PAGE Transformer or ' 
BEFORE STARTING OPTION: <a TCE atten ea, “ 


DRIVE UNIT. 


Pressure 
Converter 


| E (GRO) PRESSURE | 
23 ' Pressure CONTROL ! 
Reference OPTION 


! 
Sa aa ae ae ane J 


(2)CONTROL 
POWER 
SUPPLY 


Fault Signal 
€) Relay MS1 


T 
ST1 


NOTE: Use ST1 to 
COM for customer 
interlock or install 

jumper. 


MS1: STARTING 


COMMAND 
SPEED 
REFERENCE 
4-20 mA 
}+ REMOTE RESET 
ANE: ee rok eames f 
POWER 

7RH 8 8RH 8 9AH- = 10RH | A ete Sat e 

lay al [a] P24V PTION 

Cr) (a) (@) fa) et : 

ACC EC UL LL OH \ 

NOTE: ITEMS IN BOX SUPPLIED \ 

E BY TOSHIBA. ITEMS OUTSIDE BOX Pe OS Amd 

= SUPPLIED BY CUSTOMER UNLESS | 
R RED FROM TOSHIBA 
GRD (eeeees cc OM TOSHIB Vr 13061 | 
NOTES 
(1) Remote Frequency Meter 
(2) Maximum capacity is 30VA 
ce FIGURE 5-2 8~33KVA Standard Connection Diagram 
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TABLE 2 —- STANDARD WIRE SIZE (mm2) 


Main Power C e 
Input and ontrol Power Speed Reference, 


Model Output to Supply Frequency Meter, Ed ae 
AC440/460V Ammeter 


Three core 
shielding wire 
(speed reference) 
Two core 
shielding wire 
(meters) 
0.3mm? or more 


#20 


(14) #6 


TABLE 3 - INVERTER RATING AND SWITCH GEAR CHART 


Electro- 


: Molded 4 Overload 
Inverter ec va Circuit Breaker ee Relay 
(MCCB) Th-Ry 


(MC) 


i KVA/HP (KW) No. No. No. No. 
[sarees [dso 
eae cass | RGsEZe | 
ee res 
[sso [sao [a2 [crassooon | csce | rece | 
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Section 5 
REQUIREMENTS/START-UP/ADJUSTMENTS 


Requirements 


Unless supplied in a special optional enclosure, the ESP130G1 should be installed in an 
area where: 


1. Cabinet mounting is upright, leaving room for door clearance. 


2. Ambient atmosphere is free of dust, corrosive gases, high moisture content and 
temperature extremes. 


3. Vibration is kept to a minimum. 


4. Unit should be easily accessible for maintenance and troubleshooting. 


Procedures 

Each ESP130G1 is shipped with wiring diagrams that show necessary interconnections. A 
standard unit with operator controls in the door, simply requires connecting input power 
and output to the motor. A remote operator station and other options require more 
interconnections. 


Terminal numbers in the standard units are shown clearly in wiring diagrams. Terminal 
strips are mounted at a convenient angle for easy access. 


Read the following precautions before installing the inverter: 


1. Signal wires, (speed pots, meters, 4 to 20 mA) should be twisted conductors and run 
in separate conduit. 


2. The inverter enclosure should be grounded to conform with electrical codes. 

3. Noise suppressors should be attached to the coils of all relays and contactors that 
are added to the enclosure. RC type, Electro Cube #RG 1983-8-12 or varistor type 
#GE-V250PA40C (230V coil), 4GE-V150PA20A (115V coil). 

Prepower Checks 

Before energizing power, check the following: 


1. For any wiring errors or grounds. 


2. Source voltage to ensure rated input voltage. 
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Section 5 


Initial Operation 


1 


Initial conditions before power up: 


a) Frequency pot. (speed adjustment) should be at minimum setting. 
b) Forward/Reverse switch (if used) in forward position. 


Energizing the input terminals will charge the DC bus in the power unit and the 
charge LED will come on. 


Run the inverter without connecting motor. Make sure frequency is going up. Stop 
inverter and turn off the breaker. 


Connect the motor. 


Adjusting the speed pot. slightly CW should start the motor turning. If motor runs 
backwards: stop inverter, turn off power, and reverse any two output leads U, V, W to 
correct direction. 


Forward/Reverse (if used) should be checked while motor is running. Engage switch 
to reverse, motor should stop, and reverse direction to the same speed it was 
running in forward. 


Increase speed to full speed slowly, watch motor operation. Leave setting at full 
speed. Switch to STOP. Motor should decelerate or coast without tripping off inverter. 
Switch to RUN, motor should accelerate smoothly to full speed without tripping 
inverter. 


Variable Resistors (On Power Unit Control! Board) 


The variable resistors are adjusted to specification at the factory and should not be 
touched unless necessary. 


(Caution when adjusting) 


iL: 


Small-scale precision type variable resistors are used. Use a well insulated thin type 
minus screwdriver. 


When the power is on, a high voltage is applied to the parts on the printed circuit 


board. Also, after the power is turned off, the large capacitor is charged for about 
five (5) minutes. 


WARNING 


Do not touch any circuit while the CHARGE lamp is on. 


A digital counter and an oscilloscope are necessary for readjustment. Do not ground 
the instruments when connecting and keep the input impedance of the instruments 
over 10 K ohms. 


When monitoring the waveform with an oscilloscope, turn off the power before 
connecting or disconnecting the probe. 
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Section 5 


TABLE 3-1. Description of Variable Resistor (RH) 


When the RH Is Adjustment 
Symbol} Adjustment Function Turned Clockwise Remarks 
Remote frequency meter Sweep of the frequency 
calibration meter increases 
Output frequency Output frequency 
adjustment decreases 60 Hz 
Output voltage bias Minimum output 
(Voltage boost) voltage increases 
-G Output voltage gain VIF ratio decreases 100% 


S | Current input bias Output V and F increase 0% 4 mA input 
N | Current input gain Output gain decreases 100% 20 mA input 


Acceleration time Acceleration time 

adjustment decreases about 20 sec} 1~ about 120 sec 
D Deceleration time Deceleration time 

adjustment decreases about 20 sec} 1 ~ about 120 sec 


<|< 
wo 

= 

7) 

= 

nel 

3 

@ 

= 


FM 
FRQ 
“BS 
N 


1RH 
2RH 
3RH 
4RH 
5RH 


1e8) 


E 


A 


6 
7 CC 
8 EC 


0 
9 60 Hz | 
10RH 


J 
Jumper 


UL_[ REF input upper im 


When connected, increases Cut jumper when | 
Deceleration time contro! decel. time to avoid O.P. trip] connected | using dynamic brake 


Note: Do not touch variable resistors which are not described above. 


RH 
RH 
RH 
RH 
“i 
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Adjustment Procedures 


The ESP-G1 Built-up Assembly is adjusted for standard 3 to 60 Hz operation. Before 
readjusting, determine if factory adjustment is not Satisfactory. If the speed range is not 
correct for the motor or machine, recalibration is necessary. If inverter stalling or shut- 
down occurs during normal machine operation, adjustment is necessary. Table 3-2, page 12 
shows a list of adjustments and ranges. 


WARNING! 


Adjusting the inverter with power on requires special precautions: 


All test equipment should be connected and disconnected with 
POWER OFF. 


High voltage exists on the base driver board, all potentiometers 
should be adjusted with insulated handle screwdrivers. 


Grounded test equipment, such as oscilloscopes, may damage the 
inverter. 


Isolate all instruments from ground before using. The D.C. bus 
remains charged for several minutes after power is removed. 
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Section 5 


Table 3-2 shows a test sheet that gives test points and voltages at different speeds to aid 
readjustment. The following describes each test point: 


TABLE 3-2 
Ha ld 
speco Rerenence| rer | ov | ov} ev] wv] — | wzv{ woo | | } 
[szonaneur [ne | [ [aov[ av] amv] env | wav] wvoo | | YP 
ev ev (ol eew I asv | svforev | emvpewe | | 24 4 


SPEED REFERENCE — is measured at the wiper of the speed pot. at the power unit, 
REF to OV. 12 VDC means maximum output of the inverter. 


4 to 20 mA REFERENCE is measured at terminal IRF to OV. Potentiometer 5RH adjusts 
for zero speed at 4 mA. 


Voltage, Frequency REF is measured at test point REF to common. Factory set at the 
voltages shown in Table 4, potentiometer 9RH can be used to adjust desired maximum 
output frequency. The VW/Hz ratio stays the same for proper motor operation. Potentiometer 
10RH adjusts the minimum speed. 


V is used to determine the V/Hz ratio. Measured at V test point to common, 5V means 
maximum output voltage has been reached. 


HERTZ - is measured at OF test point. Hertz is a strobe pulse with a frequency 1152 
times inverter output frequency. 69, 120Hz means the inverter is running 60 Hz. (This 
testpoint is an open collector and requires a pullup 20K ohms resistor for readouts.) 


VOLTAGE BOOST - is a VW/Hz adjustment at 3 RH. Output voltage at low frequencies is 
raised for more starting torque. 


A procedure is described below for recalibrating the power unit assuming all poten- 
tiometers are misadjusted. When using an oscilloscope or frequency counter, the motor 
does not have to be connected. 


1. Initial Conditions 3RH - full counter clockwise (C.C.W.), 9RH - full CW., 10RH - full 
C.CW. 


2. Set Maximum Frequency. Run inverter. Adjust pot. 2RH for desired maximum speed 
with manual speed pot. fully clockwise. Digital frequency meter will show true output 
hertz. 


3. Calibrate Remote Meter. Use 1RH pot. to set scale on optional remote meter. 


4. Adjust Volts Per Hertz. Turn manual speed pot. to 60 Hz. Adjust 4RH pot. for 
5 VDC @ test point ‘‘V" to Com. 


5. 4 to 20 mA Input. Enable auto mode. Minimum speed at 4 mA can be adjusted with 
pot. SRH. Maximum speed at 20 mA can be adjusted with pot. 6RH. Pots. SRH and 
6RH interact. 
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NORMAL 
— —— INITIAL ADJUSTMENT 
3RH 
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FINAL AOJUSTMENT 
3RH & 4RH 


FIGURE 3-1 


Upper and Lower Limits Pot. 10RH adjusts lower limit and will override minimum 
speed set in step 5. Pot. 9RH adjusts upper limit and will override maximum speeds 
Set In 2 and 5. 


Voltage Boost Pot. 3RH increases low speed breakaway torque. Note: High voltages 
at low frequency may burn up the motor. 


Overvoltage Level factory set for safe operation. It should never be adjusted. 
Check Motor Current at several different operating speeds after completion of 


adjustments. Continuous currents above the motor nameplate (rated) current may 
damage the motor. 
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Section 5 


Jumper Connections 


Jumpers are connected to specification at the factory and should not be changed unless 
necessary. The locations of jumpers are shown on Figure 5-2, page 24. 


The function of each jumper is as follows. 
Symbol on Connection 
Circuit Board at Shipment 


Ratio of output frequency can be changed. 
J2 vere [tear] aah 
lf 2F 4f 
siscimat 
J3 Gal ted 


2f...Output frequency is doubled. 
4f...Output frequency is quadrupled. 


Output frequency can be switched between 


50 Hz and 60 Hz according to jumper 60 Hz 
SO HZ 60 H2 selection. 
JS Disconnect when adding regenerative 
JS o—— 0 discharge resistor unit (option). Connected 
Acceleration/Deceleration time can be changed 
eR [veer] X1 — 1~ about 20 sec X1 


X57x) X6 — 6 ~ about 120 sec Available in some models 


Note 1: Do not touch jumpers that are not described above. 


Note 2: J2 and J3 jumpers — 
The V/F characteristic is as follows when J2 and J3 jumpers are switched. 


a) When J3 is set to 50 Hz b) When J3 is set to 60 Hz 


V V max 


OUTPUT 
VOLTAGE 


max 


OUTPUT 
VOLTAGE 


stenetttteconencrseterstte «+ 160 
af D vesecccccccccecscoceceees 240---- 320 
OUTPUT FREQUENCY 1Z) 


OUTPUT FREQUENCY (HZ) 
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Secti 


Figure 3-2 shows location of terminals, adjusting resistors, and FREQUENCY/FAUL” 
display on the Printed Circuit Board. 


FIGURE 5-2 


BAS ORI VE 
PRINTED CIRQUIT BOARD CHARGE oy 
QUIN CIRCUIT 

CHARGE INDICATOR 


MAIN CONTROL GBASE ORIVE SIGUL 


PRINTED CIRCUIT BOARD CHECK TERMINALS) cn a314 
+6 + >? rt 
cT2 
(ASIC OUTPUT (OUTPUT FRE- 
(CONTROL VOLTAGE FREQUENCY QUENCY RATIO | 
CHECK TERMINALS) SELECT JUMPER) = SELECT JUMPER gs UT 
q@iocmmonrra) s° SeCIeR-ra 3) 4p iC me ee) agers 
ae OVER DISCHARG 
ater SO HZ 60 HZ If 2f af eee 
@ oF 
(ADJUSTING RESISTORS) 38 
RH 2RH 3RH 4RH ae 


CAC-TG FEEDBACK 


(FREQUENCY & FAULT DISPLAY) 
FREQUENCY /F AULT SS [0] eS eer 
[56 6) 


6RH 7RH 8RH SRH 10RH 


a-@0 ACO GED ab av 


Terminal 
Symbol 


Terminal Function 


ELE Signal Common 

FLB “Open” Output is obtained between FLB and FLC during inverter fault 

FLA “Closed” Output is obtained between FLA and FLC during inverter fault 

P24v + 24 Volts out 

Overtemperature contact input. OH indication when connected to +24 V (normally “Open” cc 
RST Fault reset input. Reset when connected to COM (Normally “open” contact) 


Start preparation/command input: start preparation complete when ST connected to COM, 
then start command complete when F or R is selected 


4 


Reverse operation input. Reverse operation when connected to ST 

Forward operation input. Forward operation when connected to ST 

COM Signal common 

Remote frequency meter (1 mA meter between FM and OV) 

Remote ammeter (1 mA meter between CM and OV with 20 K __ calibration rheostat in se 
OV Signal common 

REF External frequency reference input (0 - 12 VDC) 


(2) 
= 


CRF Power supply output to external frequency setting device 
IRF Current loop input (4 - 20 mA between IRF and OV) 
TGP/FI | TG feedback signal (TGP - TGN) (option) 
TGN/N Pressure converter output (F1 - N) (option) 
Pressure converter power supply (option) 
123 Pressure converter set point input (option) 
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Section 6 


OPERATION AND CONNECTION EXAMPLES 


Connection of remote speed reference signals. 
a) With variable resistor (3 KQ pot.) 
NOTE: Disconnect the cover 


mounted speed pot. from 
terminals CRF, REF, and OV. 


b) With current input. 


c) With voltage input. 


NOTE: Disconnect REF lead from 
cover mounted pot and 
turn pot on. Motor speed 
will follow your 0 to 12 V 
input signal. 


d) Switching between variable resistor and current input. 


SW-ON: Variable resistor is 
selected. 


SW-OFF: 4 to 20 mA current is 
selected. 


NOTE: The variable resistor is to be mounted with a switch (SW). 4 to 20 mA 
Current input is selected when the switch is turned off. Use a 20 mA cur- 
rent rated switch. For local/remote operation, the standard cover mounted 
speed pot has an integral switch which will allow the 4-20mA signal to 
control the motor SPEED when the pot is in the OFF position. 
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e) Switching between two or more variable resistors: 


Two or more pots are set at 
different frequencies and selected. 
Use small current rated relay for 
selection.. Disconnect the door 
mounted pot from terminals CRF, 
REF, and OV 


f) Multiple inverter cascading with one setting device: 


Connect 3 K ohm 1% w resistor 
between CRF and OV terminal of 
each slave unit. Disconnect the 
door mounted pots on all units. 


g) Multiple inverter cascading from one process signal: 


4 to 20 mA input signal cannot be used. Use voltage (0 to 12v) signal only in- 
to all inverters. Turn door mounted speed pots into OFF position. 


h) Selection of a variable resistor other than 3 kf for speed setting. 


+ 15v 
(FRH) Ra cre (J 7500 
Regulator 


(3 ka variable resistor is furnished 
on inverter door) 


A 7502 fixed resistor is to be used as R11 in the inverter unit so that the REF 
value (Vpe-) is between 0 and 12V when regulator R2 is 3 kf and the voltage 
(Vrer) is divided by R1 and R2. 


If the resistance value of the regulator is to be changed, a compensation resistor 
R3 is required. 
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Section 6 


Obtain the compensation resistance R3 by substituting the value of the generator (R2) 
in the following equation. 


ye on eaten ee Aco eet 1 30Y 
7500 +R, +R 
Ry = 3% Fe = oe (a) where 5k9 > R,>3ko 


If a fixed resistor cannot be selected because R3 is not a round number, change R2 
or use a variable resistor for R3. 


Selection examples: 


<f - 1> When using a 5 k ohms <f - 2> When using a 3.3 k ohms 
variable resistor variable resistor 
5002 lope 752 

CRF 

REF 
REF 

5k 02 
OV 3.3k 2 Ov 


Note: If the regulator is less than 3 k ohms, REF voltage becomes less than 0 to 12 V 
and the maximum inverter output frequency decreases. Therefore R3 must be 
greater than 3 k ohms. However, if V/F characteristic between 9 and 12 V (shaded 
area) is not required, a regulator between 1.2 and 3 k ohms can be used. 


Examples: 


1) When 1.5 k ohms 


Output Voltage (V) 


Vref: 0 to 10 V variable Output 
Output frequency: 0 to 66.7 Hz frequency (f) 
2) When 2.5 k ohms Ce 9 ~ 12V REF 


Ver: 0 to 11.5 variable 
Output frequency: 0 to 76.7 Hz 
2. Connection of remote frequency meter and ammeter. 


a) Connection of remote frequency meter (FM) 


e When the operating frequency is to be displayed 
externally in addition to the digital display on the 
unit, use DC1 mA meter. 

e When using multiple meters, connect meters 
with the same rating in series. 
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Section 6 


b) Connection of remote ammeter (AM) 


e Use DC 1 mA meter 

e Use a 20 K ohms variable resistor for 
the scale calibration. 

e When using multiple meters, connect 
meters with the same rating in series. 


3. Connection of run signals (forward, reverse) 


a) When operating in one direction only 


¢ Connect ST terminal directly to either F (forward) or R (reverse) terminal 
with jumper. 

e Connection must be made by customer between COM and ST on all 1.5 to 
5.SKVA units and between STI and COM on all 8 to 33KVA units. Solid 
jumper gives programmed STOP. MC interlock gives choice of coast or 
programmed STOP. 


b) When operating in both directions 


e Use FOR - REV switch as below. (1) 


MC 
DF FOR 


Existing - - - -{ 
ORIVE wie 
Switch tase 


REV 
© ST (STI) 


Operation 


Note: If both F (forward) and R (reverse) operating signals are connected at 
the same time, F (forward) command will override. 


(1) Use single pole, double throw, toggle switch rated for 24V DC. 
c) Acceleration and deceleration 
e Connect DRIVE switch and MC AUX as below. 


DRIVE 


apie MC: Input main contactor AUX. 


me —J 


ST (STI) ORIVE 
switch 
COM Speed 


MC 


ForR 


Inverter output frequency changes according to the preset acceleration and 
deceleration rates when unit is started or stopped. 


28 


r4 


<*> 


Moitenditss ges, ort 


Pet: anal tounnd> ,2¢ohom aguiht genie new © 
. - gahae n grin emma oth the mereny 


{ie rae +h bid roreies) afdahsy amrio 008. a seu. . 
“45 SA aio ut 


lemraym .orewict) eiamgic ru to. ROMSETINeD 
Gang noise sno mi gringo meni (6 


snicms) (gxravey) A to (hyeeiol) 4 tere or yoo lsninner Te hanno) © 
am; . Wear, te 
at is no T2 Yon MOD nodwted’ verngievs.We Shon hiding Tate MBHIIGONG. . # 


hiloe .aling AVNED of 8 tte ne MOO ne Te + Asuwjad bigs ett AVARS - 


10 tenes lo solote cewe. aolreint OM OTS benimainnq 2avip 180) mui 
| qore Heron gn 


a 


‘eat Y2onb Hoo oi onirersqg nonw id 


(i) woted es dojiwe V2A~ AGT sel © 


; AO? 
ay remit A erty, ON a 
omens oe ae are 
Lif X {>on an 1 erat ur 
—_— ; : ‘ ry: ie 
hat 24 . - a eee he (it 2 > — ive Ayre 
a, ; ¢ ie ae Th, ‘ 


s belvenno> a8 2ienpi2 Onituises igeinvan) Apng (ooewiot) 4 Hiod H cere 
‘sbirre ro iw Onefines (otewiat) 4 ari omee ont | 


30 Ves yo) bela Motiwe vignct wont! oidyak slog signia ea: (Fr) 
_ naiterelegee Bhs rulelensk (0 
woleg.e4 XUA 3M Dee dotiwe 3ViIRO joenntoD * 


~~ DA 
—<_ te a =e IVIRG. 
a Taw!’ 
ss | Fa ys - h. a0 : } 


bra noitsiaiecs te2a1g avi! at genetiani, c 
cpeaqote 16 biehste af tie 


= 


Section 6 


Note: If acceleration/deceleration is performed with a short preset rate and high 
inertia, OC (over current), or over voltage/potential (OP) protection circuit 
may be activated. If the fault signal relay is activated, check the cause 
and take necessary action such as increasing the accel/decel rates. 


d) Motor coast stop and controlled stop 


Coast stop or controlled stop is determined by the input signal to ST or STI 
terminal. Opening MC AUX. gives coast stop, otherwise unit will go through 
controlled (programmed) stop. 


DRIVE 
fen adel WAS aaa 
switc MC 


ForR 


ST (STI) Snead faa ee ae 


MC COM Controlled Coast 


stop stop 


Switching between commercial power source and inverter output. (Bypass) 


e MC2 must be provided in order 
to protect the transistors in the MC1 MC2 
inverter unit from damage. poe 
¢ MC2 and MC3 must be equipped Sefer om 
with mechanical interlock (reversing 
contactors). MC3 
e Protection circuit may be activated when 
switching from commercial power to 
inverter while the motor is spinning. 


Switching sequence 


Operation 
with com- 
mercial 
power 


Operation 
with 
inverter 


Operation 
with com- 
mercial 
power 


Operation 
with 
inverter 


Parallel motor operation 


e The total current of the motors must not 
exceed the rated current of the inverter. 

e Add a thermal relay for each motor for 
overload protection. 


Inverter 
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Section 6 


6. Using brake with motor 


¢ Connect brake power from the MC2 Brake 


inverter input line. 
i 


e Use brake with mechanical! inter- 


lock so that operation sequence is: (im) 


MC1 OFF first then MC2 ON. poner 


7. Additional motor operation 


¢ This is the method for starting one or 
more additional motors during inverter 
operation. 

¢ Both the curent of running motor and 
the initial starting current in-rush of 
the additional motor flow through the 
inverter. Inverter rating must be greater 
than this total current. The overcurrent 
Protection circuit may be activated if the 
Capacity of the inverter is not sufficient. 

e Please contact your dealer when you 
want this operation. 


8. Method of switching inverter output between motors. 


* This is the method for switching from MC) Th-Ry 
an operating motor to a non-operating * 
motor. , =O 
¢ Switching procedure: a 
Turn off the run signal (F or R) and 
after the motor stops, turn off MC1, 
turn on MC2, and then turn on the 
run signal. 
e If the switching is made before the (F or R) 
motor stops, the overcurrent pro- IM1, IM2 
tection circuit may be activated. MC1 


IM1 IM2 


MC2 


9. Replacing VF PACK-S or TOSVERT-130G with TOSVERT-130G1: 
Except for differences in overall dimensions, the basic functions are compatible 
with previous models of VF PACK-S and TOSVERT-130G. 


However, if the ''LOW”’ terminal on the previous model was used, it can be com- 
pensated for by adding the low speed indicator option. 


Please contact your dealer. 
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TOSHIBA INTERNATIONAL CORP. 


Aj 
460 VOLTS 
RT NO. G3-PBR4600-LD 


GENERAL NOTES 
A. UNLESS OTHERWISE NOTED: 
1. ALL DIMENSIONS ARE IN INCHES 
B. 10-24 HARDWARE PROVIDED AT 
TERMINAL CONNECTIONS. 
C. PERFORATED COVER, OPEN BOTTOM. 


CERISE SIDELVIEW 


POWEROHM RESISTORS INC. 
KATY, TEXAS 
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C. PERFORATED COVER, OPEN BOTTOM. 
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@ |’ Section 15 
. OUTLINE VIEW 
Type Form: VT130G1-4015, 4025, 4035, 4055 


(2) 28 IN. DIA. 
HOLES 


TOSVERT-130a1 


TRANSISTOR INVERTER 


13.25 IN. 
13.8 IN 
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| EDR es a Bi 


9.70 IN. 


2:7 6IN i 1..38.1N. 


HOLES 
(KNOCKOUT TYPE) 
DETAIL "A" 
TERMINAL BOARD 
; M4x100 
Ei SCREW 


USED FOR CONT. 


£ OUTPUT y FOR 460 POWER SUPPLY (115V) 
INPUT (MOTOR) 
(POWER SUPPLY) 


£1: FRAME EARTH (REGENERATED POWER 
(GROUND) DISCHARGE UNIT) 
R .14 IN. 
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Section 15 


Type Form: VT130G1-4080, 4110, 4160 


° TOSVERT-130a: 


TRANSISTOR INVERTER 


BALOFaAT FARDAD COANE 


Cad Rue 
pzeeey 
v ’ 
BO 

auty $7028 
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—--—16.73 IN. 


TERMINAL FOR 
REGENERATED POWER 
OISCHARGE UNIT 


TB2 


USEO FOR CONT 
POWER SUPPLY 115V 


USED FOR 460 
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Section 15 


Type Form: VT130G1-4220, 4270, 4330 


INPUT (POWER SUPPLY) 
M8x16L SCREW = (2)_.47 IN. DIA. 


Aa HOLES AIR OUTLET 


TOP COVER 
(WITH SLIT) 


FUSE 


Ine NAME PLATE 


xn | 
prmerpar ecko Dy aE Tl 


air BOTTOM COVER 
OUTPUT (MOTOR) AIR INLET (WITH SLIT) 
M8x15L SCREW 


51 IN. 


a ere 48 1 IN: 
15.04 IN. 


USED FOR CONT. 
POWER SUPPLY 


M4x8L SCREW 


IE 


efelle] elje[elelele'e) 


Eege 47 a 


USED FOR 460 


fil E : FRAME EARTH (GROUND) 
jaca M4x20L SCREW 
sae 
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Section 15 


Cover Removal and Reinforcement Bar 


If the inverter ambient temperature specification (—10°C to +40°C) cannot be 
maintained, remove the top, bottom, and front cover as shown. Then the 
allowable temperature can be between —10°C and +50°C. When removing the 
top and bottom covers, fasten reinforcement bar at the top and bottom as shown. 


<Removing sequence> (1) Front cover | (2) Top cover 


(3) Bottom cover 


2 Top cover 


Reinforcement 
bar 


= 


1 Front cover 


Remove the screws, 
push up to release 


the latches on the 
sides, and then pull off. 
Reinforcement bar 3 Bottom cover ero 5 


oe: Reinforcement bar 
DCRRE anon IN. @ HOLES 031 IN. OIA. 
x ‘—#——9.13 rea 
Sige een eee © + LL 
oe L}__—.4,66 N.——o| Lea ah 


-42 IN. WN 


Thickness: .13 IN. 
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Section 16 
PERIPHERAL DEVICES OUTLINE 


Regenerative Power Discharge Resistor Unit 


(1~5.5KVA) 


72 IN. 


(4) HOLES .22 IN. DIA. 


leas vin 


TERMINAL 
BOARD 
NAME 
PLATE 


i McEATE aa 
SSS 


Model and Rating 


Regenerative , 
love ger Power Discharge Capacity, Weight 
Model Resistor Unit Resistance (kg) 

VT-130G1 
~4015 PBR 4015 66W-270 2 


VT-130G1 

4025 

-4035 
PBR 4055 

VT130G1 
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Section 16 


(8~33KVA) 


(2) HOLES .14 IN. DIA. AIR OUTLET 


ae 


FIGURE A 


(4) HOLES .14 IN. DIA. AIR OUTLET 


.28 IN. .28 IN. 


FIGURE B 
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Model and Rating 


Regenerative F 
a eae Discharge Unit Resistor 
ype Form Type Form Value 
VT130G 1-4080 
PBR4110-20 


VT130G1-4110 


Pansie0-20 |  «00w-360 | 


| VT130G1-4220 
VT130G Ser PBR4330-20 1080W-16.7 2 
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Section 16 


EMI Noise Reduction Filter 
(4) HOLES .18 IN. DIA. 


NAME PLATE 


Dimensions 


Dimensions (mm) 


Model and Rating 


Inverter Filter Rated 
Model Mode! No. Current (A) 
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- ¥T_120G1 &60V Transistor inverter (1 ’ 20 HP) 


* t80 55 KV Pages 7hOKH0R - 1 to 
-* BITE KVA = Pages 7KGX00N2 ~ 1 to 50 
22 19 33 KVA Pages 7KSK0083 + 4 to 50 
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Section 17 
BASIC SCHEMATIC DIAGRAMS 


VT 130G1 460V Transistor Inverter (1 to 30 HP) 


e 61.5 to 5.5 KVA Pages 7K3K0081 - 1 to 50 
e 8to 16 KVA Pages 7K3K0082 - 1 to 50 
e 22to 33 KVA Pages 7K3K0083 - 1 to 50 
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| © Check Yat there Is no shor-clrouit. 


a Check tim i termina) Boris and connectors are tight. 


Pre. opetsing adiustinenie: 


This inverter can bs sdjusied eocorcing to usage and loac. Mater to section $. 
- (Adjustments) and mak the proper ed stnenis. 


1 Operation procedure a 


==)" Petar to he standard connection diagrtam Pages 14 bond 19) ang partarm ine 


ABRs 
Ct sere 


foilowlny: 
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Section 7 
OPERATION 


Pra-operation checkoff: 
Check the following before starting unit. 
e Check that all wiring is correct. 


e Check power supply voltage. 
e Check that control power transformer terminals are connected to the correct 


voltages. 
e Check that there is no short-circuit. 
e Check that terminal screws and connectors are tight. 
Pre-operation adjustments: 


This inverter can be adjusted according to usage and load. Refer to section 5 
(Adjustments) and make the proper adjustments. 


Operation procedure: 


Refer to the standard connection diagram (Pages 14 and 15) and perform the 
following: 
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Section 7 


Check the operation panel. 
RUN - STOP (DRIVE switch) ...... 
SPEED POT (frequency setting) ..... 


Close INPUT circuit breaker. 


Switch the RUN-STOP switch on the 
operation panel to RUN. 


Turn FREQ,ADJ on the SPEED 
setting POT clockwise. 


(2) 
Turn FREQ. ADJ 
on the frequency 
setting device 
counter 
clockwise 


(1) 
Switch the 
RUN-STOP 
switch on the 
operation panel 
to STOP 


Motor stops according to set 
deceleration curve. 


Check that “OFF” is displayed on the unit. 
If the unit is equipped with cooling fan, it should 


De turning. The charge lamp in the unit is on. 


Check that LS is displayed on the unit. 


The motor starts to turn. Check the direction of 
rotation and that the rotation is smooth. Check 
that the operating frequency is displayed. 


Display on the unit differs according to stopping 
method. 


OFF is displayed. 
LS is displayed. 


NOTE: Check the F or R command when performing reversible (forward - reverse) 


operation. 
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Section 7 


e¢ The motor should be accelerated and decelerated slowly to determine that the 
motor and the mounting base do not vibrate abnormally. 


4. Frequency and fault indicator: 


Operating status and fault status are displayed by the ee: -digit seven-segment 
LCD on the printed circuit board. 


TABLE 6 
Display Item Display Condition and Content Display 
Example 
When J2 Jumper is 1f. ry =Tg im 
Displayed with one decimal digit. 0.5 to 80.0. LS, = 


Output 
Frequency 


When J2 Jumper is 2f. 4 Fl 
No decimal display. 1 to 160. (Ul a] 
When J2 Jumper is 4f. me eu 
No decimal display. 2 to 320. (Ae 
When operation signal F (forward) or R (reverse) is not input or when 
DRIVE-SW on the operation panel is STOP, OFF is displayed. 
STOP 
Display When operation signal is complete and SPEED input signal is less than 
minimum frequency or when DRIVE-SW on the operation panel is in 


RUN and SPEED input is 0, LS is displayed. 


UP will flicker when insufficient input voltage is sensed. 
Lo 
mz) . 
OP will flicker when over voltage is sensed. L_ l- 
Fault 
Display 
i) 


OC will flicker when over current is sensed. 
OH will flicker when overtemperature is sensed. (15 HP and Larger.) 


When a protection circuit is activated and there is a flicker display, turn off the 
power and eliminate the cause of the fault and restart. 


For details, refer to section ‘‘FAULT DETECTION AND REPAIR.” 
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SECTION 8 
ADJUSTMENTS 


Pages 35 - 38 deleted 4-21-88. 


See pages 18 - 24 for ADJUSTMENT DETAILS. 
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SECTION 9 
OPTIONS 


Pages 39 - 50 deleted 4-21-88. 
Consult factory for OPTION DETAILS. 
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Section 10 
MAINTENANCE 


Check the following items monthly. 

Before performing inspection, be sure to open the input circuit breaker (MCCB). Wait 

for at least 5 minutes, and check that the “CHARGE” lamp is ‘‘OFF”’ and then start 

inspection. The ‘‘CHARGE” lamp being '‘ON”’ indicates that the inverter unit is still 
energized by the main capacitor. 

1. Check for loose wiring at terminals and damaged wires. 

2. Check that the vents are not clogged by dust or debris. 

3. Check that there is no dust on the printed wiring board and inside the unit. 

4. If the inverter unit has been unused for a long period, turn on the power at least 
once every six months to check its operation. The protection against dust, cor- 
rosive gas, high temperature, and excessive humidity must be continued during 
any unused period. Periodic inspection is required. 


5. Do not allow excessive vibration of the unit since damage may occur. 


6. If necessary, perform megger test only for main circuit terminals with a DC 500 V 
megger. 


Note: Perform megger test with the terminals shorted. Do not test the 
terminals on the printed circuit board with a megger. 


7. Measuring instruments 


Measuring instruments may not show the correct measurements because of the 
PWM output wave forms. Use the following instruments at the specified locations. 


re 
Output Rectifier 
voltage type analog voltmeter Output terminals U, V, W 


Each phase of motor and inverter 


Input to inverter 
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Section 11 


FAULT DETECTION AND REPAIR 


The following are the fault displays and corrective actions. Check the cause before, 
taking corrective action. If the same fault occurs again after takirig the corrective action, 
do not try to restart since inverter damage may result. Make sure the CHARGE lamp 
is off when inspecting. 


Fault Display 


Oc 


| OP 


Inverter capacity does not match the Increase inverter 
motor rating capacity 


Short-circuit or ground fault of Remove the cause 
motor circuit. Note 1 and repair 


Overload or sudden change in load Decrease load 


Acceleration or deceleration time 
is too short Readjust 7RH and 8RH 


Power supply voltage is too high Remove the cause 


Deceleration time is too short Reagjust 8RH 
VIF ratio incorrect Readjust 3RH and 4RH 


Power supply voltage is too low Remove the cause | 


OH 


Main circuit 
fuse blown out 


Control circuit 
fuse blown out 


Regenerative discharge resistor Decrease load, | 
overheat readjust 8RH 


Interior temperature of inverter Decrease ambient 
too nigh (7.5 HP & larger) temperature 

Fault in inverter main circuit. Main rectifier 

diode or GTR may be damaged Repair 

Power supply fault in the inverter 

control circuit Repair 


Note 1: In case of ground fault of the load, it may not be detected by the inverter 


and GTR may be damaged. ‘‘OC”’ is displayed upon retry. 


Note 2: If the power supply voltage changes suddenly, the main circuit fuse may 


blow out. In this case, additional impedance can be added at the input 
power side to restrict the large charge current into the main circuit 
Capacitor. 
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Section 12 
TROUBLESHOOTING PROCEDURES 


Improper adjustment, wiring, or inverter malfunction can cause the fault relay to latch. 


To reset a fault, the reset button must be pressed or reset by remote signal. 


Figure 12-1 is a trouble shooting flow chart in the event the motor does not run. Table 10 


shows some trouble indications and causes. 


WARNING 


When troubleshooting with power on, care must be taken to avoid elec- 
tric shock. Grounded test equipment may damage inverter. D.C. BUS 
voltage remains charged for several minutes after power is removed. 


FIGURE 12-1 Troubleshooting Flow Chart When Motor Does Not Run 


Motor does not run 


Is Motor wired properly? 


Check Motor and wiring : 


No input voltage at L1, L2, L3 


Is CHARGE lamp illuminated? Or fuse (FU2) blown 


tres 
Are D.C. power supplies present? NO No voltage between T1 and R46 
(+15V, +5V)? or fuse (FU1) is blown 
VES 


Does terminal (REF) voltage vary 
(0 to 12V) when the variable resis- 
tor for speed reference is turned? 


Are terminals COM, ST and F/R on Wiring is wrong. Correct as shown in the 
printed wiring board wired properly? Standard Connection Diagram (Fig. 3 or 4). 


Are waveforms present at CT2 
(+U,+V,+W,—U,—V,—W) on the Printed circuit board suspect. Replace it. 


SPEED POT is wired improperly 


printed wiring board? 


Base drive circuit on printed If “*FU1"’ and ‘‘FU2"’ are blown, check other parts 
Circuit board or main Circuit for breakdown. Refer to outline view to find the 
devices is/are in fault location of FU1 and FU2. 
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Section 12 


TABLE 10 Check Terminal Functions and Waveforms 


Test point f 
symbol Function Standard value or waveform 


CT1-N15 Control voltage d.c.—15 V 
—18\V 

Control voltage 
+15 V 

Control voltage 
+5 V 

Control voltage 
OV 


CT1-P15 d.c. +15 V 


CT1-P5 d.c. +5 V 


CT1-OV O V COMMON 


PWM signal for sinusoidal wave 


Base drive circuit 
input signals 


The signa! voltage varies from 0 to -12 V 
when SPEED setting resistor is turned from 
0 to maximum. 


The output signal of 
acceleration/deceleration 
circuit (Actual frequency 
reference 


The signal voltage reaches +5 V when the 
freq./volt. reference (REF) goes up to the 
equivalent value of maximum motor voltage. 


The output signal of 
voltage control circuit 


Checking the base amplifiers after G-TR replacement is a good practice: 


1. Remove voltage at L1, L2, L3 but keep control voltage at R46 and T1. 


2. Run the inverter and check base pulses with an oscilloscope. The ground lead of 
the scope should be connected to the emitter and the probe on the base. Con- 
nectors (CN41-1 to -3, CN61-1 to -2, CN21-6 to -8, CN11-1 to -2, CN31-3 to -4, 
CN51-1 to -2) on driver BD provide access for measurement. Check all six base 
amplifier voltages. Figure 12-2 shows normal levels for proper operatien. 


FIGURE 12-2 - Base Pulse 


+1.5V 
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Section 12 


TABLE 11- Regulator Board Functions 


Function 


Base drive circuit 
input signal 


Current feedback 
rate 


Voltage/frequency 
converter circuit 
output pulse 


Voltage control 
circuit amplifier 
Output voltage 


CT1 Control voltage 
P15 +15 V 


CT1 | Control voltage 

N15 | Sj Y 

CT1 Control voltage | 
PS +5V | 


Gis Control voltage 
OV OV 


Waveform example 


PWM signal of sinusoidal wave distribution 


PWM signal 


Waveform repeated every 60° 


Re Oe 


Approx. 4V 
(under 100% load) 
s 0 


Pulse having a frequency 1152 times the inverter 
Output frequency 


os About 50% duty cycle 


Varies from 0 to 5 V with speed setting 
resistor varied from 0 to maximum 


d.c. voltage of +15 V 
d.c. voltage of —15 V 
d.c. voltage of +5 V 


O V Common 
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Section 12 


TABLE 12 - Jumpers 


: Output frequency 
x1 

: Output frequency 
x2 

: Output frequency 
x 4 


Remarks 


60 Hz: Maximum output 


frequency 80 Hz Voltage increases 


up to 460 V at 60 Hz 
50 Hz: Maximum output 


frequency 67 Hz constant 460 V 


from 60 to 80 Hz 


BUS discharge Cut when 
control ON Connected Dynamic Brake 
DECEL Option used 


NOTE: Other Jumper connections are for factory use. Removing or changing may 
Cause improper operation. 


NOTE 1: If extended frequency ranges are required: A jumper at 2F will raise 
the maximum to 120 HZ (or double the original frequency). The testpoint 
OF now gives a frequency pulse 576 times output frequency. A jumper at 
4F will raise the maximum to 240HZ (or 4 times the original frequency). 
The testpoint OF now gives a frequency pulse 288 times output 
frequency. 


Transformer T1 Troubleshooting 
Fuse FU1 blowing can indicate a wiring problem, a bad transformer, or a bad regulator 


board. Page 6 of the wiring diagram (main circuit) shows transformer connections and 
Output voltages. 
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Section 13 
PARTS REPLACEMENT AND PRECAUTIONS 


Before replacing parts, check that power is not supplied to the inverter and the 
main circuit capacitor is not charged (CHARGE lamp is not illuminated). 


Replacement of parts on the printed circuit board must be performed by trained 
personnel. Please contact your dealer. 


Removing the printed circuit board 


The printed circuit board is fastened with locking supports at four corners. 


Remove the connectors on the circuit board, remove the locking support and then 


remove the circuit board. 
Removing connectors on the printed circuit board 


Connectors are held with stoppers. Release the stopper and pull the connector 
out carefully. Do not pull on the wire. 


Printed 
circuit 
board 


Printed © 
circuit @ 
board 

‘ 


To plug the connector back in, push it in place to lock with the stopper. 


Excessive force may cause damage. Hold the circuit board and push gently. Also 


check the connector numbers and match the pins correctly. 


In some models the connector on the base drive circuit board is difficult to get at. 


In such case, remove the locking support and lift the circuit board so that the 
connector can be grasped easily before removing. 


Replacing LED (7 segment indicator) 


The LED indicator is plugged in a socket and can be easily replaced, but it 
should not be removed unless necessary. 
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Section 13 


If it must be replaced, refer to the following figure. The location and direction 
must be checked carefully. 


CIT ay. Open pin 


Polarity indication 
on the bottom 


= 


6. Replacing main circuit. G-TR (Transistor) 


The connecting wires are not numbered. Therefore, when replacing, numbering 
the wires is suggested to prevent mis-connection. 


Apply a silicone compound on the contact surface of G-TR cooling fins. 


Typical types of silicone compound are as follows. Alcan by Alcan,Jointal S-200 
by Nikkei Kako. The method of GTR checkout is shown on page 61. 


7. Replacing fuse: 


Refer to section 15- OUTLINE VIEW and check the location of fuses FU1 and 
FU2. In some models, they are located at the center of the unit. 
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Section 14 
SPARE PARTS 


It is recommended that the following parts be ordered with the inverter unit in order to 
reduce system downtime. Rank A signifies parts of relatively high necessity. Rank B 


signifies parts 


of relatively low necessity. 


RANK A 
ares 
Hode | Fuse GTR 
Used Used 
a a a a a 
RGD KLAGEOTEOJXOSAMDRRINNINS jugus U1 Toa | as a NCOSNDC Racine REST 
a ae 2 
“4038 
A080 
[fF HP40_or AO7OFOAO | 1 
4110 
| FWHEO or A050F060 | 3 | MG5OM1BK1 1 
| -4160 | FWP60 or AO70FO60 1 eae 
PC1-3A 1 MG75M2CK1 3 
sa 
jGaamET HP 0 Dang Tad as 
-4270 
3 HG7SHIBKI fener | 
-4330 FWP100 PHS) 
poet : 
RANK B 


Inverter 
Model 


VT-130G1 


4080 
-4110 
-4270 
-4330 


Main circuit Printed circuit board 
Ber Ou cepaciios 
: Base Drive ; 
aes | Base Drive | ouantity | 
Used Controls |e Olcnan| GENGW NM [itticed: | 


1D 
via hace he -B89E -891C a 1 each 
400V-1000nF iecrand | ee 


ARNI 
ARNI 
400V-2700 nF -B89E ARNI-915D 1 each 


teers Sar 
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Note: Check the poierity of tne mater internal battery at the vimmetec terminals, |. 
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Section 13 


G-TR (Transistor) 


MG25M2CK2 


VT130G1-4015 
-4025 


MGSOM2CK2 
VT1 a) 


E1/C2 


4080 
-4110 


MG75M2CK1 
(VT 130G 1-4160) 


Bi 
MG150N2CKi 


VT130G1-4220 
-4270 
-4330 


Bx E1/C2 
B2 


jee) 
~ 


More than More than Less than Less than Less than 
50 kilo-ohms 50 kilo-ohms 500 ohms 500 ohms 500 ohms 


Note: Check the polarity of the meter internal battery at the ohmmeter terminals, 
with polarity as shown. It is necessary to apply a thin coat of a heat-con- 
ductive silicone compound to the surface of the heat sink before attaching 
new G-TR. 
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